Chemical methods of measuring nitrogen in stools are complex, unpleasant, and therefore rarely performed. Recently, near infrared reflectance (NIRA) has been suggested for stool analysis. The aim of this study was to evaluate the possible application of this method in routine faecal nitrogen measurement. Nitrogen concentration and daily output were measured in the stools of 83 patients using NIRA and, for comparison, the Kjeldahl method. Nitrogen concentration and output ranged between 0-4-272 g% and 045-8.96 g/day respectively. Correlation coefficients (r), of 089 and 097 were found between the two methods for concentration and output respectively, and similar values were found in patients on enteral nutrition. Repeated measurements from the same stool collection, requiring only a few minutes, allowed homogenisation to be avoided. NIRA seems to be an easy, fast, and reliable alternative to chemical assays of nitrogen measurement in the management of patients with digestive disorders.
The evaluation of nitrogen balance is essential in the management of patients with nutritional problems. When absorption deficits are not present only urinary nitrogen is usually measured, since a reliable value can be attributed to other losses (skin, stools, secretions). This approach, however, may lead to severe underestimation of protein imbalance in gastrointestinal diseases causing malabsorption or gastrointestinal protein losses.' The quantification of faecal protein loss is therefore necessary in these diseases. Chemical methods are so unpleasant and time consuming that they are rarely used -not only in clinical practice but also in research studies on protein balance.23 Recently, near infrared reflectance analysis (NIRA) has been introduced in clinical chemistry for macronutrient measurement in faeces.45 It is based on the measurement of the radiations in the infrared spectrum close to the visible (700-2500 nm) scattered by the surface of a sample.6 The scattered component is inversely correlated to the energy absorbed at each wavelength by specific chemical bonds. The method is very accurate for measurements in homogenous materials, and is widely used in the pharmaceutical and food industries. In composite materials such as faeces, interfering absorbance can be caused by the other constituents, and this makes calibration more complex.7 This study aimed to evaluate the analytic capacity of NIRA in the measurement of faecal nitrogen in patients with digestive diseases who were either taking a normal hospital diet or were on enteral nutrition.
Methods

PATIENTS
We studied the faeces of 83 patients admitted to our department, which is a referral centre for chronic gastrointestinal diseases, in the period January 1988-November 1990. These patients had come into hospital for suspected malabsorption or severe digestive problems and their diagnoses are summarised in the Table. Most chronic pancreatitis patients were admitted as part of a long term study of the natural history of the disease. In six patients (mesenteric infarction (3), severe Crohn's disease (2), radiation enteritis (1)) short bowel syndrome was present. The coeliac disease patients were studied before they were put on a gluten free diet. Patients with radiation enteritis (colonic (2), bladder (1), uterine (1) cancers) were studied for pain or subocclusive symptoms; no tumour spread was evident. The two patients with pharyngeal dysphagia secondary to central nervous system disease were sent to us for swallowing problems requiring prolonged enteral nutrition after brain stem operations. In nine patients (extensive Crohn's disease (2) , intestinal resection (2), radiation enteritis (1), pharyngeal dysphagia (2), severe pancreatic insufficiency (2)) 33 stool samples were studied while they were on different enteral nutrition regimens (polymeric or elemental). The others were on a standard hospital diet (70-80 g of protein/day). Syx=0.-18, r=0-893). The correlation between the concentrations measured by the mineralometric and the reflectometric methods is shown in Figure 1 . A correlation coefficient of 0.89 is found. The residual values (differences between results obtained using the two methods) are not correlated with the nitrogen content (r=0 10, NS). The absolute difference between the nitrogen concentrations calculated by the two methods was mean (SEM) 0.15 (0.01) g% (Fig 2) . The highest residual values were found in liquid or in acholic samples. A much better correlation was found between the daily outputs calculated by the two methods (r=0.97) (Fig 3) , since for their calculation the concentrations are multiplied by the same faecal weight.
A similar relation between the two methods was found in patients on enteral nutrition (Fig  4) . This suggests that the dietary nitrogen source is not important for the reflectometric properties of stools, and that stool nitrogen can be measured in people on different diets with the same calibration parameters.
Discussion
Protein malabsorption is a late finding in many gastrointestinal diseases, and is therefore of little value in diagnosis.9 However, its quantitation is essential for the management of patients with nutritional problems.0 -2 Traditional methods of nitrogen measurement are complex, time consuming, and rather dangerous and therefore faecal nitrogen losses are rarely measured in clinical practice.
NIRA could represent a useful alternative method. In fact, it is simple, minimises faecal handling, and can therefore be used in daily practice. Nurses can easily be instructed to obtain the data after each bowel movement and without storing the faeces. The method also avoids stool homogenisation, allowing repeated measurements from different parts of the daily collection.
The assay is based on the measurement of the scattered infrared light reflected by a sample. The concentration of the substance to be studied is automatically calculated from these readings using the wavelengths Figure 2 can be reduced by using calibration curves specific for liquid or acholic stools. We consider that the scattering of values around the ideal regression line is partly explained by the imprecision of the reference method too. In fact, even if we are aware that an assumption of regression analysis is that errors of the independent variable are small compared with errors of the dependent variable,7 this is probably not the case for nitrogen measurement, since both methods gave similar CVs (within run CVs of 5*5 and 5 8% for the NIRA and the mineralometric method respectively). It could be that using a different reference method for nitrogen measurement -for example chemiluminescence analysis3 -would result in a better correspondence with the NIRA, but the Kjeldahl method is at present the most widely accepted assay.
The rather expensive equipment (in Italy about £20 000) must be balanced against the low running costs and with ability to measure both fat and nitrogen faecal losses with minimal faecal handling and in minimal time.
In conclusion, NIRA is an easy and fairly accurate method of faecal nitrogen assay which would be useful in gastrointestinal and nutritional centres for the daily management of patients with malabsorption.
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